The interaction between HIV-1 Gag and APOBEC3G.
APOBEC3G, a member of an RNA/DNA cytidine deaminase superfamily, has been identified as a cellular inhibitor of HIV-1 infectivity, possibly through the dC to dU deamination of the first minus strand cDNA synthesized during reverse transcription. Virions incorporate APOBEC3G during viral assembly in non-permissive cells, and this incorporation is inhibited by the viral protein Vif. The mechanism of APOBEC3G incorporation into HIV-1 is examined in this report. In the absence of Vif, cytoplasmic APOBEC3G becomes membrane-bound in cells expressing HIV-1 Gag, and its incorporation into Gag viral-like particles (VLPs) is proportional to the amount of APOBEC3G expressed in the cell. The expression of Vif, or mutant Gag unable to bind to membrane, prevents the APOBEC3G association with membrane. HIV-1 Gag alone among viral proteins is sufficient for packaging of APOBEC3G into Gag VLPs, and this incorporation requires the presence of Gag nucleocapsid. The presence of amino acids 104-156 in APOBEC3G, located in the linker region between two zinc coordination motifs, is also required for its incorporation into Gag VLPs. Evidence against an RNA bridge facilitating the Gag/APOBEC3G interaction includes data indicating that 1) the incorporation of APOBEC3G occurs independently of viral genomic RNA, 2) a Gag/APOBEC3G complex is immunoprecipitated from cell lysate after RNase treatment, and 3) the zinc coordination motif, rather than the regions flanking this motif, have been implicated in RNA binding in another family member, APOBEC1.